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In the latter ease, a pilot channel is all that is required downstream &em the
foot of the steep slope, provided the unexcavated portion of the chute will be
sure to scour to adequate capacity before the peak of the flood is reached.
However, attention must be directed to possible damage due to the deposition
of this scoured material downstream from the dam.

(d)  Thickness of concrete paving.    Where the spillway is on easily eroded
earth, the use of the paving is^ibvious.   Where rock is encountered, the use of
the paving is to provide a smooth surface for the spilling water but principally
to prevent water at high velocities from entering cracks in the rock and lifting
out large masses, as previously explained.   Where the spillway is subjected to
high velocities, the paving cannot possibly be heavy enough to resist being
lifted out should high velocities cause pressures which penetrate through cracks
to the underside and subject it to the corresponding uplift.   However, this
upward pressure may be balanced by providing hold down piles if the founda-
tion is earth or anchorage rods if the foundation is rock as described in the
paragraph under "Anchorage."

Thus the thickness and weight of the paving is of less importance than its
ability to withstand unequal settlement and cracking and still remain water-
tight. Of course, it must be thick enough to withstand weathering. Also it
must be heavy enough to resist ground-water pressure; but with an adequate
drainage system this is negligible; and, where some question may exist, anchor
rods are used as subsequently explained.

There is no rational method for determining the thickness of concrete paving
for chute spillways to conform to the specified local conditions. In fact, there
is no established precedent, the thickness adopted for various similar spillways
varying greatly, according to the ideas of the designers. Even the use of anchors
to tie the paving to the foundation, mentioned later, does not seem to have
caused any consistent variation in adopted thicknesses.

Paving has ranged in thickness from 4 in. to 5 ft., but thicknesses of 4 in. are
not recommended for use in cold or temperate climates under any conditions.
The variation in thickness is due in part to variation in foundation conditions
and in part to the differing ideas of designers. Slope paving may be thinner at
the top of the slope than at the bottom. Thickness of thoroughly reinforced
concrete paving properly anchored to rock may logically be thinner than when
the foundation is poorly consolidated earth of unequal bearing power.

(e)  Reinforcement for paving.   Where the pavement is divided into panels,
separated from each other by contraction joints as described in sections / and g
following, there is no mathematical basis for computing the amount of rein-
forcing steel.   About one-fourth of 1 per cent each way, located in the top of
the slab, is the general practice.   The amount should be sufficient to avoid
separation should an intermediate crack occur and to afford strength to bridge
over any area of accidental local settlement.

Some desigaers under certain circumstances prefer to omit contraction
loiats and to reinforce the paving continuously from end to end, or over rela-
tively long distances. In such case the criterion fixing the amount of steel to
be used is that the total tensile strength of the steel, at its elastic limit, must